Accessibility to modification of histidine residues of RecA protein upon DNA and cofactor binding.
The potential role of histidine residues of RecA protein in binding DNA has been investigated by monitoring their accessibility to diethylpyrocarbonate. In the absence of both DNA and cofactor, only one of two histidine residues is modified by the reagent, indicating that the other residue is buried. However, both histidine residues become accessible after addition of cofactor analog adenosine 5'-O-(3-thiotriphosphate) (ATP[S]) indicating a change in the organization of the RecA filament and/or a change in the conformation of protein. The diethylpyrocarbonate-modified RecA is found to be able to polymerize just as the unmodified protein. The binding of double-stranded DNA, in the presence of ATP[S], reduces the reactivity of both histidine residues to diethylpyrocarbonate. The binding of single-stranded DNA (with ATP[S]) has a similar, though smaller, protective effect. However, no significant dissociation of either of the complexes as a result of the modification was observed and a RecA molecule which had been modified in the absence of DNA could still bind DNA. A protection of the histidine residues is also effected by high salt concentration which promotes, just as DNA binding, ATPase and coprotease activity in RecA. The protection of histidine residues to diethylpyrocarbonate upon DNA binding probably relates to a conformational change of RecA and may not be any direct effect of shielding by the DNA. Nonetheless, the domains including the histidine residues could be centers of allosteric effects and are concluded to be close to the DNA binding site.